The fungus Pleurocybella porrigens (called 'sugihiratake' in Japanese), which is a basidiomycete of the Trichoromataceae family, is a lignicolous agaric mushroom that produces pure white, relatively small pleurotoid fruiting bodies on rotting conifers, often in abundance.
Results and Discussion
The MeOH extract of P. porrigens (2.5 kg fresh weight) was partitioned between EtOAc and H 2 O, and the EtOAc layer was subjected to bioassay-guided fractionation with repeated flash column chromatography on silica gel and ODS and further purified by HPLC equipped with an ODS column to afford new compound 1.
Compound 1 was obtained as a colorless solid, and its molecular formula, C 18 H 30 O 4 , was established from HR-FAB-MS, which gave a pseudomolecular ion peak at m/z 311.2214 [MϩH] ϩ . The 13 C-NMR, DEPT, and HMQC spectra (Table  1) of 1 showed signals of one methyl, 10 methylenes, five methines, and two quaternary carbons including a carboxylic acid (d 177.9, C-1) and a ketone (d 203.7, C-9), respectively. The presence of two conjugated E,E-form enone systems was revealed by the 1 H-NMR spectrum ( H-NMR spectrum (Table 1) showed signals at 0.92 (3H), 1.33 (10H), and 1.59 (6H) ppm, which can be attributed to the terminal methyl to methylene groups of aliphatic chains. HMBC correlations were observed at H-2/C-1, C-3, C-4; H-8/C-6, C-7, C-9, C-10; H-10/C-9; H-11/C-9; H-17/C-15, C-16, C-18; and H-18/C-16, C-17. Further analysis of EI-MS data indicated that notable fragment ion peaks were observed at m/z 57, 87, 139, and 167. The locations of a carbonyl carbon (d 203.7) at C-9 and an oxygenated methine carbon (d 72.6) at C-14 were identified from the HMBC spectrum and EI-MS analysis (Fig. 2) . Based on the above data, compound 1 was determined to be (10E,12E)-14-hydroxy-9-oxo-10,12-octadecadienoic acid. A racemic mixture of 1 was isolated from the same mushroom by Amakura et al. 7) When the optical rotation [a] D 28 Ϫ10.5°(cϭ0.088, MeOH) was measured for compound 1, it was not due to a racemic compound. Therefore the absolute stereochemistry of C-14 was determined using the CD allylic benzoate method. 8) The carboxylic acid moiety of 1 was esterified with TMS-diazomethane in MeOH, and then the hydroxyl groups (C-14) were esterified with benzoyl chloride in dry pyridine to obtain compound 3 (see Chart 1). The CD spectrum of 3 exhibited a negative benzoate Cotton effect at 230 nm. Therefore the absolute stereochemistry of C-14 was assigned to have the S configuration. Thus compound 1 was determined to be (S)-(10E,12E)-14-hydroxy-9-oxo-10,12-octadecadienoic acid, a new conjugated ketonic fatty acid called porrigenic acid (Fig. 1) .
Conjugated ketonic fatty acids have been found in natural plants 6) and mushrooms, 7) although the biological activity of the fatty acid was unclear. Kawagishi et al., 9) showed that some conjugated ketonic fatty acid analogues have relatively potent inhibitory activity against aldehyde dehydrogenase in cell-free conditions. We therefore tried to assess the cytotoxic activity of compound 1 in both cultured human myeloma THP-1 cells and murine melanoma B16F1 cells. Compound 1 exhibited cytotoxicity against cultured THP-1 cells with an IC 50 value of 46.5 mg/ml, while no cytotoxic activity was observed when murine B16F1 cells were cultured with various concentrations (0.8-50 mg/ml) of compound 1. This suggests that compound 1 has lineage-specific cell cytotoxicity. To the best of our knowledge, this is the first report of the isolation and structural elucidation of the new cytotoxic constituent porrigenic acid (1) from the edible mushroom P. porrigens.
Experimental
General Optical rotations were determined with a Horiba SEPA-3000 high-sensitive polarimeter. UV spectra were measured on a Shimadzu UV-1600 UV-visible spectrometer. CD spectra were recorded on a JASCO J-820 spectrometer. NMR spectra were recorded on a JEOL GSX-500 spectrometer in CD 3 OD and CDCl 3 . Chemical shifts were referenced to the residual solvent peaks CD 3 Extraction and Isolation The fruiting bodies of P. porrigens (2.5 kg wet weight) were extracted three times with MeOH at room temperature, and the combined extracts were concentrated and partitioned between water and EtOAc. The EtOAc layer was separated by silica gel flash column chromatography with gradient mixtures of n-hexane, EtOAc, and MeOH to give 10 fractions. A biological fraction was further separated by silica gel flash column chromatography with a stepwise gradient of CHCl 3 and MeOH, and ODS flash column chromatography with a stepwise gradient of aqueous MeOH. A biological fraction was purified by ODS HPLC with 75% MeOH and 50% CH 3 CN to give compound 1 (2.2 mg).
Porrigenic Acid (1) (2): To an ice-cooled solution of 1 (1.0 mg) in MeOH (0.5 ml) TMS-diazomethane-Et 2 O (0.5 ml) was added, and the mixture was stirred at room temperature for 2 h. After the addition of two drops of acetic acid, the mixture evaporated to afford 2 (1.0 mg) as a colorless oil. (3): To synthesize the benzoyl derivative of 2, an icecooled solution of 2 (0.4 mg) in dry pyridine (0.5 ml) was mixed with benzoyl chloride (0.15 ml), and the mixture was stirred at room temperature for 20 h. Two drops of MeOH were added to the reaction mixture, stirred for 10 min, and then diluted with EtOAc and aqueous Na 2 CO 3 , and the layers were separated. The organic layer was washed with brine, and the combined aqueous layers were extracted with EtOAc. The combined organic extracts were dried over MgSO 4 
Measurement of Cytotoxicity
The cytotoxicity of the test compounds was determined in the myeloma THP-1 monocyte cell line and B16F1 melanoma cells using the MTT method. Cell suspensions (180 ml) were seeded in 96-well plates at densities of 1.0ϫ10 5 cells per well with test compounds (20 ml) added from DMSO stock solution. After 3 d of culture, attached cells were incubated with MTT (10 ml, 4 h) and subsequently solubilized in 10% SDS-N,N-dimethylformaldehyde (DMF) solution (100 ml, 10 h). The absorbance was measured at 570 nm using a microplate reader. 
